A Descriptive Study of Range Livestock Operations in the Somali Central Rangelands by Abdulle, Abdinasir M.
Utah State University 
DigitalCommons@USU 
All Graduate Theses and Dissertations Graduate Studies 
5-1990 
A Descriptive Study of Range Livestock Operations in the Somali 
Central Rangelands 
Abdinasir M. Abdulle 
Utah State University 
Follow this and additional works at: https://digitalcommons.usu.edu/etd 
 Part of the Animal Sciences Commons, Ecology and Evolutionary Biology Commons, Environmental 
Sciences Commons, and the Plant Sciences Commons 
Recommended Citation 
Abdulle, Abdinasir M., "A Descriptive Study of Range Livestock Operations in the Somali Central 
Rangelands" (1990). All Graduate Theses and Dissertations. 6440. 
https://digitalcommons.usu.edu/etd/6440 
This Thesis is brought to you for free and open access by 
the Graduate Studies at DigitalCommons@USU. It has 
been accepted for inclusion in All Graduate Theses and 
Dissertations by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 
Aproved: 
A DESCRIPTIVE STUDY OF RANGE LIVESTOCK 
OPERATIONS IN THE SOMALI CENTRAL RANGELANDS 
by 
Abdinasir Mohamed Abdulle 
A thesis submitted in partial fulfillment 
of the requirement for the degree 
of 
MASTER OF SCIENCE 
in 
Range Science 
UTAH STATE UNIVERSITY 
Logan, Utah 
1990 
ii 
ACKNOWLEDGMENT 
I would like to acknowledge my indebtedness to the many 
people that have made completion of this study possible. 
Much credit for this work is attributed to Dr. John P. 
Workman, my major professor. His inspiration helped me 
formulate the study, and his many comments throughout the 
study have been very helpful. He is the teacher i~ my life 
who inspired me to strive for excellence. I wish to also 
express thanks to the members of my committee, Dr. Bruce 
Godfrey, and Dr. Roger Banner, for their time devoted, giving 
a major contribution to the accuracy of my research. I wish 
to also express a special thanks to Mr. Greg Perrier for his 
valuable suggestions and encouragement. 
Special gratitude is expressed to Dr. Frank Thetford for 
his support while conducting my research in Somalia. I also 
wish to express a special appreciation to the faculty and 
staff members in the Department of Range Science, Faculty of 
Agriculture, Somali National University, for the encouragement 
and assistance in collecting the data . 
I am specially greatful to my father, Mohamed (Garjeex), 
mother, Suuban, brothers and sisters for their lifetime 
encouragement towards further education. Completion of this 
work would not have been possible without their understanding. 
I wish to express my special appreciation to my special 
friend, wife, and business partner, Mulki, for the patience 
iii 
and love which she extended, that being the greatest support 
to my education. 
Abdinasir Mohamed Abdulle 
iv 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGEMENT ...••..••••••••••••••.•.••••••••..• ··• .• . • ii 
LIST OF TABLES. . . . . • • . . . . . . . . • . . . . . • • . . . . . . . . . . . . . . . . . vi 
LIST OF FIGURES. . • . . • • • . . • • • • • . • • • • • . . . • • • . . . . . . . . . • • • vii 
ABSTRACT. • • • • • • • • • . • • • • • • • • • • . . . • • • • . . . . • . • • • • . . . . . • . • viii 
ORIGIN AND NATURE OF PROBLEM.......................... 1 
LITERATURE REVIEW. • • . • . . • • • • • • . . • • • • • • • • . • • • • • • • • . • • . • 6 
OB.J"ECTIVES. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 9 
HYPOTHESES • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 10 
METHODS............................................... 11 
RESULTS AND DISCUSSION. • • • • • • • . • • . • • . . . . • . . . . . • • • . . • • . 21 
A Description of the Livestock Management 
Techniques in the Central Regions of Somalia..... 21 
-
Livestock Ownership......................... 21 
Camel Husbandry and Management Systems...... 24 
Wet Season Management.................. 25 
Dry Season Management.................. 26 
Calf Weaning Methods................... 28 
Pack Camel Training.................... 29 
Milk Production........................ 29 
Meat and Hide Production............... 32 
Reproduction. . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2 
Goat Husbandry and Management Systems....... 33 
Kid Weaning Methods.................... 35 
Milk production. . . . . . . . . . . . . . . . . . . . . . . . 3 6 
Reproduction. . . . . . . . . . . . . . . . . . . . . . . . . . . 3 8 
Sheep Husbandry and Management Systems...... 39 
cattle Husbandry and Management Systems..... 39 
Calf Weaning Methods................... 40 
Milk Production........................ 41 
Meat and Hide Production............... 42 
Reproduction. . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2 
Livestock Movement •••.•••••••.•••••••••...••...•. 
Livestock Ownership and Size in 290 Sampled Herds •• 
Herd and Flock Structure ••••••••••••••••••••••••• 
Herd productivity ••.•••••••••••••••••.•••••.••••• 
S~1l ~I) CO?ilCLtJS:IO?il •••••••••••••••••••••••••••••••• 
LI:'l'E:~~ C:I:'l'E:I) ••••••••• • •••• • • •••••••••••••••••••••• 
~1?J?E:~l)I:C:E:~ •••••••••••••••••••••••••••••••••••••••••••• 
Appendix A. 
Appendix B. 
Appendix c. 
Livestock Productivity Survey ••••••• 
Reproductive Performance •••••••••••• 
Stock Additions and Losses in the 
I..a.st 12 Months ••••••••••••••••••••••••••••••••.•• 
Appendix I). Milk Production, tJse, and Sales ••••• 
Appendix E. Costs Associated with Livestock 
Opperations •••••••••••••••••••••••••••••.••....•. 
Appendix F. Crop Production and tJse ••••••••••.•• 
Appendix G. sex and Age Structures of Camel 
and Cattle Herds and Goat and Sheep Flocks 
tJnder l)ifferent Vegetation Types and Farming 
v 
43 
44 
60 
67 
75 
78 
82 
83 
85 
86 
91 
94 
96 
Systems. • • • • • • • • • • • • . . . • • • • • • • • . . • • • • • • • • . • • • • • • • 9 7 
LIST OF TABLES 
Table Page 
1. Political regions, districts, and villages 
and corresponding vegetation types in the 
Central Rangelands of Somalia •••••••••••.•.•.••• 16 
2. Mean and standard error of the Standard 
Stock Units (SSU) per household for different 
classes of livestock in the Central Regions 
of Somalia by farming system •••••••••••••••••••• 48 
3. Mean and standard error of the standard 
Stock Units (SSU) per household for different 
classes of livestock in the Central Regions 
of Somalia by vegetation type •••••••••••••••••.. 49 
4. Mean and Standard error of the Standard 
Stock Units (SSU) per household for different 
classes of livestock in the Central Regions 
of Somalia by distance to watering points 
relative to the opportunity of the household 
to sell milk.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
5. Average household offtake of camels (SSU) by 
farming system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
6. Average household offtake of cattle (SSU) by 
farming system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
7. Average household offtake of small stock (SSU) 
by farming system .............................. 72 
vi 
vii 
LIST OF FIGURES 
Figure Page 
1. Political Region, Hiiraan .••.••••••.•••.••••••....•• 12 
2. Political Region, Galgaduud .••••••••••••••••••••••.• 13 
3. Political Region, Mudug •••••••••••••••••••••••••••.. 14 
4. Vegetation of Somali Central Rangelands ••••••..•.••• 15 
5. Proportion of total standard stock units (SSU) 
per household contributed by different classes 
of livestock in the Central Regions of Somalia •..••• 46 
6. Average camel herd size per household and 
distribution of sizes for recorded herds by 
vegetation type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 
7. Average camel herd size per household and 
distribution of sizes for recorded herds by 
farming system...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
8. Average cattle herd size per household and 
distribution of sizes for recorded herds by 
vegetation type. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 56 
9. Average cattle herd size per household and 
distribution of sizes for recorded herds by 
farming system......................... . . . . . . . . . . . . . 57 
10. Average small stock herd size per household 
and distribution of sizes for recorded herds 
by vegetation type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
11. Average small stock herd size per household 
and distribution of sizes for recorded herds 
by farming system.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
12. Sex and age structures of camel, cattle, 
goat and sheep herds in the Central Regions 
of Somalia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
13. Sex and age structures of camel, cattle, goat, 
and sheep herds under different vegetation types ... 63 
14. Sex and age structures of camel and cattle herds 
and goat and sheep flocks under different farming 
systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 4 
ABSTRACT 
A Descriptive Study of Range Livestock 
Operations in the Somali Central Rangelands 
By 
Abdinasir M. Abdulle, Master of Science 
Utah State University, 1990. 
Major Professor: Dr. John P. Workman 
Department: Range Science 
viii 
Information on livestock operations, particularly what 
kind of livestock operations are practiced in the Somali 
central rangelands, and how these operations differ for 
different herders in different vegetation types and farming 
systems, could serve as a major tool in making management 
decisions. This study provides a detailed description of 
range livestock operations in the Somali Central Rangelands. 
It also answers some important management questions. 
Range livestock operations were inventoried through 
personal interviews with the owners and herders. Data are 
supplemented by previous nation-wide and regional survey 
statistics. Herd productivity data which include herd 
structures, age, age-related sales, slaughters, gifts, and 
Zakat (religious payment) was derived from the herd 
recording survey. 
ix 
The results indicate the need for long term data to serve 
a� a base for decisions concerning range and livestock 
development. 
(109 pages) 
ORIGIN AND NATURE OF PROBLEM 
The relative importance of the livestock industry of 
Somalia in the national economy is greater than any other 
country in Africa (Ghouse 1983). It accounts for 50% of the 
gross domestic product and for over 80% of the export earnings 
(foreign exchange). This sector also provides about 40% of 
the national food supply. The economy of Somalia is basically 
a subsistence-commercial oriented pastoral economy. The 
production of animals to meet the demands of both exports and 
local consumption comes entirely from the nomadic and semi-
nomadic sector of the community. This sector of the economy 
represents nearly 70% of the population (Ghouse 1983). 
Animal husbandry has been the most productive use of the 
semi-arid and arid areas of the world. About 50% of the 
earth's surface is rangeland, and although there is a small 
percentage of this that can be used for crop production 
through irrigation, most of it has no alternative for food 
production other than grazing (Migongo 1984). 
Central Regions of Somalia are situated within arid and 
semi-arid zones and receive around 200-300mm of rainfall 
annually. The precipitation is distributed in a bi-modal 
pattern with two alternate wet and dry seasons in the year. 
This commonly results in droughts of different degrees of 
severity every 4 or 5 years (Handulle 1987). The rainfall in 
these areas is characterized by scarcity, poor distribution, 
and year-to-year wet season initiation variability. 
I 
I 
,. 
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and year-to-year wet season initiation variability. 
The vegetation density of these arid and semi-arid 
rangelands is low, and variations in forage supply and quality 
are high. These great fluctuations, together with the 
periodic lack of drinking water for livestock, have led to the 
nomadic and semi-nomadic mode of life for the pastoralists of 
the Central Regions of Somalia. The herdsmen wander 
continuously with their herds of camels ccamelius 
dromedarius), goats (Capra hircus), sheep (Ovis Aries), and 
cattle (Bos indicus) in search of good pasture and water. For 
pastoral societies of marginal lands, a diversity of livestock 
species provides a variety of animal products for each 
household and, in aggregate, at low stocking rates, permits 
maximum exploitation of the sparse vegetation. This diversity 
also limits the risk of herd devastation by unforeseen 
catastrophes such as draught (Migongo 1984). 
The pastoralists, in the Central Regions of Somalia herd 
camels, cattle, sheep, and goats. All livestock species 
provide the pastoralists with milk. A few animals, mostly 
small stock, are sold to buy products such as maize meal, 
beans, tea, sugar, medicine, water, and cloth (Swift 1979). 
Most of the meat consumed by the pastoralists is from small 
stock, along with small amounts of camel or cattle meat which 
are slaughtered only for special occasions or in emergencies. 
Castrated camels and donkeys are used for transport. 
Availability of water is the major factor determining 
3 
how long livestock remain in a given area. About 2-3 weeks 
after the end of the rains, surface water dries up, and the 
herdsmen have to move close to the semi-permanent or permanent 
water sources. In the Central Regions of Somalia, during the 
dry season, camels are watered, on average, every 10 days, 
sheep and goats every 3 days and cattle every 1 or 2 days 
( Borrow 198 7). 
In most cases, only part of the pastoral family moves 
with the livestock in search of good pasture. The rest of 
the family remains near the settlement areas with a few 
animals to provide milk. As mentioned earlier, the small 
stock are also used to provide meat and are exchanged for, or 
sold to buy household necessities. Families with few animals 
do not take them to the distant satellite camps. All animals 
that remain behind are grazed near the settlements. 
In the Central Regions of Somalia, there has been a 
tremendous increase in animal numbers, which has led to an 
imbalance between livestock forage needs and forage 
availability. This in turn has resulted in vegetation 
degradation, especial,ly around settlements and bore holes. 
Al though these animals are few in number per family, the 
livestock density has been sufficient to degrade nearby areas. 
The provision of permanent water sources by either the 
government or missionaries has reduced livestock mortality 
associated with lack of water during the dry season, and has 
contributed substantially to the high stocking rate (Handulle 
4 
1987). Heavily grazed areas, some 10-15 km in radius, are 
common around the settlements. The distance traveled to graze 
is inversely proportional to the watering frequency of each 
of the livestock species. Thus, cattle, which have to be 
watered every day, graze <10-15 km from the water sources and 
contribute most to range degradation near water sources. 
Sheep and goats graze 20-25 km from water sources. Camels 
cover large areas in search of forage (50-70 km) and appear 
to contribute least to range degradation (Handulle 1987). 
People visiting pastoral communities for the first time might 
view as irrational the herdsmen' s need to accumulate livestock 
resources, and dismis.s it as a strong craving for livestock 
wealth and prestige. However, while large numbers of 
livestock add to the prestige and wealth of a herdsman, they 
also guarantee his family's survival through long droughts, 
which are frequent in arid and semi-arid areas. Large 
livestock numbers also mean that the pastoralist can interact 
socially within and between clans in terms of livestock gift 
exchanges and dowries . Thus, approaches that lead to 
livestock number reduction should consider human survival 
implications and livestock value in establishing and 
maintaining social relations. 
Information on livestock operations, particularly those 
practiced in the Somali Central Rangelands, and how these 
operations vary for herders in different villages and 
rangeland types, could serve as a major tool in making 
. I 
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management decisions. It was the need to acquire such 
information on livestock of the Somali Central Rangelands that 
led to this study . 
6 
LITERATURE REVIEW 
Many studies have been done in Somalia by either Somali 
government personnel, international organizations, or private 
organizations. Most of these studies have been oriented 
towards socio-economic analysis and the livestock production 
potential in Somalia. 
Holtzman ( 1982) conducted a survey on the economics 
associated with the improvement of Somali animal health and 
livestock marketing. Reusse (1982) gave a very systematic 
description of the response of Somalia's nomadic livestock 
economy to profitable export opportunity. Durani ( 1983) 
conducted research on livestock production and marketing in 
Somalia. He concluded that in spite of adverse conditions, 
private livestock production, disease control . methodology, 
marketing, and export performance are excellent in Somalia. 
Behnke and Kervine (1984) prepared a report describing herd 
management strategies among pastoralists in the Bay Region of 
Somalia. This report contained comprehensive data on 
household composition, livestock, and crop production. Nuh 
( 1985) was more specific on production and marketing of 
livestock for meat in Somalia . Abikar ( 1985) presented a 
paper on financing export-oriented production and marketing 
of livestock and meat in Somalia. Kassim (1986) analyzed the 
issue facing the Somali livestock exporting sector. He 
recommended that export trade be given as much incentive as 
7 
possible through better exchange rates, abolition of export 
taxes, removal of government regulations on exporters' freedom 
to choose least-cost shipping services, and provision of more 
and longer term credit for holding animals prior to shipping, 
especially in the off-season. Massey ( 1985) showed the 
problems that can arise when plans to increase livestock 
production do not consider the human population. He pointed 
out that development ~s a process of working with people, of 
changing a situation, or offering the opportunity for change 
that may improve their well-being. He also stressed the need 
for people working in the development field to recognize these 
social aspects. 
Swift ( 1977) described the recent history of Somali 
nomadic pastoralists and the relationship between famine and 
desertification in Somalia. He concluded that the increasing 
livestock productivity has not kept pace with the increasing 
"offtake" for marketing. This jeopardizes domestic food 
production, export earnings, and the ecological land use 
systems. It also affects the traditional social security 
system by which herdsmen were protected against the risks of 
an unreliable environment. A combination of these factors 
have contributed in recent years to a major famine and 
widespread desertification. 
Swift (1979) gave an overview of the development, 
organization, and consequences of livestock trading. He 
categorized the different commodities exported from Somalia 
8 
as (1) hunted and gathered products which include ivory, gum 
arabica, and myrrh, and (2) pastoral products which include 
all different classes of liv-.etock and their products. As a 
conclusion Swift pointed out that the rapid growth of 
commercial pastoralism, and changes in barter terms of trade 
for pastoral products, have had far-reaching consequences for 
the structure of the Somali pastoral economy. He felt that 
this was especially true for the social organization of 
production and the appropriation and use of rangeland and 
water. 
Handulle (1987) described the effects of recent water 
development and disease control as creating ecological 
imbalance. Jamal (1983) documented the recent progress of 
the economy, paying particular attention to the extent of 
poverty among nomads and farmers, the mechanisms responsible 
for it and the impact of the export boom. He concluded that 
the situation with regard to the availability of food appears 
to be much healthier than hitherto believed, and there appears 
to be much less poverty (in terms of hunger) than commonly 
thought. 
No detailed description of range livestock operations in 
the Somali Central Rangelands has been completed in the past. 
This study is intended to contribute to the limited and 
scattered information on livestock operations by giving a 
detailed description of Somali Central Rangeland's livestock 
operations and answering some important management questions. 
9 
OBJECTIVES 
The specific objectives of this study are: 
1. To provide a detailed description of Central Rangelands 
livestock operations in Somalia including numbers of 
camels, cattle, goats, and sheep as well as age, sex, 
productivity, and value of each kind of animal. 
2. To determine what differences, if any, exist in the 
livestock operations of herdsmen in different villages, 
political regions, and rangeland types. 
3. To identify and describe basic production and marketing 
relationships with broad management implications as 
follows: 
a) To determine if the average herd size for herdsmen 
with farmland is smaller than for herdsmen without 
farmland. 
b) To determine if the livestock belonging to herdsmen 
who do not farm are more productive than livestock 
belonging to herdsmen who farm. 
c) To determine if camels are a larger component of 
shrubland than herbland-grassland herds. 
d) To determine if the small stock (goats and sheep) 
make up a larger proportion of herds located close 
to the watering points than those further away. 
10 
HYPOTHESES 
Objectives 1 and 2 are descriptive studies whereas 
objective 3 leads to the following testable hypotheses: 
Ho1 : Average herd size for herdsmen with farmland is smaller 
than for herdsmen without farmland. 
Hob: Average offtake rate for livestock belonging to 
herdsmen who do not farm is higher than for livestock 
belonging to herdsmen who do. 
Hoc: Camels comprise a statistically larger proportion of 
total animal in shrubland herds than in herb and 
grassland herds. 
Hod: Sheep and goats comprise a statistically larger 
proportion of total animal uni ts in herds close to 
watering points. 
11 
METHODS 
This study was conducted from August 1987 to February 
1988 in the central political regions (Hiiraan, Galgaduud, 
and Mudug) of Somalia (Figures 1, 2, 3). These regions are 
situated within the arid and semi-arid climatic zones and have 
a total annual rainfall of about 200 mm. Thea e areas are 
considered to be suited only for livestock raising. The kinds 
of livestock using these regions (camels, cattle, goats, and 
sheep) are well adapted to the harsh local conditions. The 
area .is divided into 16 natural vegetation types (Figure 4). 
For this study, these 16 types are reduced to three more 
general plant community groups (the shrubland, the shrub-herb-
grassland, and herb-grassland). Groups with similar 
characteristics were combined. 
In each political region there are political districts. 
The political districts in the Hiiraan Region are Baladweyn, 
Buulo Burte, and Jalalaqsi. The districts in the Galgaduud 
Region are Dhuusamareeb, Cadaado, Ceelbuur, Ceeldheer, and 
Caabudwaaq . Finally, the districts in the Mudug region are 
Gaalkacyo, Jariiban, Hobyo, and Galdogob ( Table 1). Within 
each of these districts two villages were selected for 
sampling except for the Buuloburte and Baladweyne Districts. 
Five villages in each of these districts were selected and 
three villages were selected in the Jalalaqsi district. 
Others exceptions were Caabudwaaq and Galdogob in whi ,,ch no 
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Table 1. Political regions, districts, and villages and 
corresponding vegetation types in the Central 
Rangelands of Somalia. 
Redo:,• Vert.~ ~ 
Hi ran 
.clac!;.ieyne .Ceel buur 
-<:eel Cadd:! Shrub land -.'13rs11r 
~l Cali Shrub land -::-.artnla 
-23.r c~re Shrub land .Ced O~er 
-Coo~3d Shrubhnd -:-lo::>leeye 
-Himiley Shrub land -larelov 
'·. 8t.'\Jl0 Burte Mudug 
-Ceel Baxd.!!.y Shrub land .Caallocyo 
-?ar rooble Shrub land -O!.ga3ri 
-'.·b.'<3.yle l'erbland grassland -?ard3.ale 
-Sag,t3l gei!d S:u-ublan:1 .Jariil:n:1 
-YeX3as Shrub land -~e!l:3di! 
.Jalaaalaqsi -Higlo hira to 
-r.esin Shrub land .Hobyo 
-A!ead Shrub land -Caji:iaale 
-Ceel Aid Shrub land -Caduur 
Galnduud • X3rardtP-ere 
.DhuS3:nreb 
-Cabag;i.le 
-Gurice:l Shrub land -Qormale 
-·A'aab:l Shrub land 
.Cad3ad:i 
-i:>o::oley Shru~ rerbland 
grassland 
-3axd::i h:!rbla~d grassland 
Vet-Tv~ 
Shrub land 
Shrubl3nd 
Shrubl3nd 
Shrub rerbland 
gnssla:,d 
Shrubl3!Y.i 
rerbla:i;:1 
;rasshn:i 
rerbla:id 
gnssland 
S."irub rerbland 
gnssl3.lld 
rerbland 
grass l.a.nd· 
Shrub rerbland 
gn.sshn:i 
Shrub land 
Shrub ~rbland 
grassland 
• All t~?t are u:i'.!erli:ied a.re political regio:is. :'h::ise vit!i t!'le c:it (.) 
!:>e:o:-e t:-E::i 2re t.~ ;:>olitical districts, and th::ise -.·it.'1 t:le ::!?.s!i (-) ~!:i:-e 
t.'E::i a:-e t.'}e villa;es. 
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data was collected because both districts lie on the Somali 
border with Ethiopia. and are considered as military z .ones. 
Ten herders from each village were selected for detailed 
study . 
The number of herders surveyed was 290, 80 from the 
Galgaduud region, 80 from the Mudug region, and 130 from the 
Hiiraan. This imbalance in the number of herders surveyed in 
each region is due to the different number of villages 
selected from the districts of the Hiiraan Region. 
The three vegetation types are found in each of the three 
regions, but the number of villages that lie in each 
vegetation type are different. In the shrubland there are 19 
villages, while there are 5 villages each in the herb-
grassland and the shrub-herb-grassland. 
Villages were selected after talking to the district 
Commissioner, District Ministry of Livestock officer, District 
National Range Agency officer and the elders of the district 
about the importance of livestock in the different villages. 
The two villages in each district that were judged by these 
individuals to have the highest livestock importance were 
selected. Data about livestock prices, number of animals of 
every class of livestock brought to the market, number sold, 
taxes imposed on sale animals, brokerage fees, transportation 
costs, darniin fee (guarantee charge) were collected from the 
village markets. Ten herders were randomly selected from 
outside the village in the bush. These herders were visited 
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by prior arrangement when all ani~als owned in the herd were 
supposed to be present, and the owner and herdsmen were 
available for interviewing. The survey objectives and 
procedures were explained and discussed in advance of the 
visit in order to ensure the cooperation of the owner. 
Surveys were conducted as early as possible in the morning and 
at sunset, at the stock compound, to avoid too much disruption 
to husbandry routines. For those herds managed in split 
herding seasonally transhumant system, in which part of the 
herd moved away from the home base at some times in the year, 
it was essential that both the owner and the herdsmen of the 
transhumant portion of the herd be present at survey in order 
to collect complete records. 
Initially, the herd owner was asked to provide certain 
background information on the type of farming and herd 
management system used, and the ownership of the other 
livestock (Appendix A). Every animal in the herd was then 
identified. The sex and age were determined and recorded in 
a herd or flock list (Appendix A). Age determination was as 
reported by the owner for all kinds of livestock. A record 
of the origin of each animal was taken (whether raised, 
purchased, loaned, or given). These data enabled the analysis 
of the sex and age structure of herds and flocks. 
As breeding females were identified (defined as any 
female which had achieved first parturition), records of the 
most recent parturition and previous parturition were taken, 
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including date, parturition stillbirth, sexes, and fates of 
the offspring (Appendix B). For the latest parturition, 
records of suckling and milking status at survey were also 
collected. 
Following completion of the stock inventory, records of 
the additions and losses of stock in the 12 months prior to 
survey were collected (Appendix C. 1). These data were 
collected by recall from the owner. Recall was assisted by 
initially clarifying the types of additions and losses to be 
considered and then identifying each in turn in relation to 
known seasons of the year which are Jiilaal, Gu, Hagai, and 
Deyr. 
Stock additions were itemized into births, purchases, 
gifts, loans received, and other additions. Stock losses were 
itemized as deaths, emergency slaughters (to salvage dying 
animals for consumption, or occasionally to relieve 
suffering), planned slaughters ( for ceremonial reasons or 
routine consumption), sales, loans returned and other losses. 
For deaths, sales, and slaughters, additional information on 
the ages and dates (or seasons) of loss and the causes or 
reasons for disposal was collected (Appendix C). 
Following the recording of all data, a summary of sex 
and age classification of the observed inventory and reported 
stock additions and losses in the 12 months prior to survey 
was prepared to calculate the offtake rate and to check for 
consistency (Appendix C). 
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A set of herd productivity data was finally derived from 
the herd recording survey. Herd productivity data include 
herd structures, age, age-related sales, slaughters, gifts, 
and Zakat (religious payment). 
Surveys of market prices of live animals were conducted 
in market villages and towns throughout the three political 
regions by interviewing market officials, traders, and 
livestock owners. Average live animal prices were collected 
for different sexes and ages of each species of livestock, 
and for the different reasons the animals were sold. 
RB~ULTS AND DISCUSSION 
A Description of the Livestock 
Management Techniques in the Central 
Regions of Somalia 
Livestock OWnership 
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Livestock in Somalia is valued as a store of wealth to 
be used to accommodate financial demands like bride price, 
funeral sacrifices, feasts, social obligations, and loans. 
Pastoralists in the Central Rangelands of Somalia continually 
try to increase their herds or flocks until herds are reduced 
by disease, or natural disaster. 
Livestock ownership starts with the ceremony of "navel 
cord tying" (Xudunxir). At birth, a male child, . and, rarely, 
a female, is presented with a female animal born at about the 
same time. When he marries he will receive more animals, 
especially small stock from his relatives. A poor man can 
acquire stock by working for wealthier families who will give 
him a male or female camel or mature female bovine, depending 
on whether he is a camel or cattle herder. This is a common 
practice in the Hiiraan region, but rare in the Galgaduud and 
Mudug regions. It is customary to give livestock to the 
religious men (sheikhs) during the religious festivals 
(Siyaaro). When the sheikh is a Quranic teacher in a nomadic 
community, he will normally receive a female camel whenever 
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one of the students finishes the Quranic study. 
Men usually get the largest share of the inheritance 
(Dhaxal), especially camels, for various reasons, which 
include obligations to pay murder compensation, to pay the 
• 
dowry, and to provide animals for ritual slaughter on feast 
days, and religious occasions of special significance. Men 
must also provide animals for important events such as 
births, marriages and deaths. When a person loses his animals 
in a natural disaster such as droughts and floods, his 
relatives and friends will contribute small ruminants to him. 
It is compulsory in the Muslim religions that wealthy 
livestock owners offer their relatives a specified number of 
livestock or a certain amount of money proportional to the 
level of their wealth (Zakat). 
When a woman marries, her family will be offered animals, 
usually camels, by the man's family as a dowry. It is 
traditional that the bride gains some of her dowry animals 
before she is transferred to the groom's family, but the 
number depends upon how much livestock the bride's family 
owns. This is not common in the Central Regions because the 
bride price is very low or negligible in some of the areas. 
In western Buulo burte, Baladweyne, and Jalalaqsi districts 
(west of the Shabelle river in the Hiiraan region) the bride's 
father is given less than one thousand shillings. At the 
moment of marriage, the husband promises in front of the 
sheikh and at least two witnesses, who record the agreement, 
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that he will donate a certain amount of money (urban) or 
livestock (nomads) to the wife. The amount of livestock 
varies in the different districts and communities. Brides in 
eastern Baladweyne, Bulo burte and Jalalaqsi districts (east 
of the Shabel 1 e river) are given 16 goats, whi 1 e their 
counterparts on the western side receive a three-year-old male 
camel or a milking camel with a calf. Brides in the northern 
and western Gaalkacyo district and in the Jariiban district 
receive four female camels and one male camel, while their 
counterparts in the eastern and southern Gaalkacyo land, in 
Dhuusamareeb, Cadaado, Xaradheere, Ceelbuur and Hobyo receive 
two females and one male camel. A bride in the Ceeldheer 
district does not receive anything, but, if her first born 
child is male, her father will receive one milking camel with 
a calf. Wives may occasionally visit their parents, who give 
them animals as gifts. The wife owns the progeny from her 
dowry animals. Some people also purchase livestock to build 
up their own herd. 
Preference for livestock species and their selection by 
pastoralists depends on the perceived capacity of the animals 
to withstand the harsh conditions of the area. Livestock 
marketing facilities and prices have a substantial impact on 
livestock ownership preferences and their distribution. The 
available labor in a household is an important factor which 
determines the type of livestock which that family can own and 
manage properly. A newly married family commonly possesses 
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small stock until the children are old enough to herd large 
stock (camels). At that time, the parents can diversify their 
stock holdings and exchange some of their small stock for 
1 arge stock. 
Camel Husbandry and 
Management Systems 
Camels are the second most important livestock in the 
Central Rangelands of Somalia after goats. Because of the 
frequent droughts that affect this part of Somalia, the camel 
is the most reliable ~ource of meat and milk. It is also very 
important for transporting materials for constructing the 
nomad's house (aqal) and water for the family. 
In the Central Rangelands of Somalia, camels are owned 
by the different families in the area, although in some sense 
they are considered as common property by groups of 
patrilineal kinship, and are marked with one single brand. 
Each camel owner uses his stock as he pleases. 
Camel management systems have evolved in concert with 
the uneven and erratic distribution of the rains and the 
limited forage supply. During the two rainy seasons (" Gu" 
which is from April t~ June and "Deyr" which is from September 
to November), camel movement is very limited as both forage 
and water are readily available. 
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wet season Management 
At the beginning of each wet season, a new family camp 
is prepared. Seasonal movement of camps helps control ticks 
and tick-born diseases. The nomads like to select fresh, 
dusty areas, not recently used, where the camels can rid 
themselves of any ticks by rubbing themselves in these dusty 
places (Elmi, 1984). During this season, the nomads are busy 
with calving females and breeding activities. 
Camels are kept close to the family in the rainy seasons. 
The camel camp is usually made from cut thorn bushes and is 
placed at distance of 100-250 meters from the central camp of 
the family. The calves are penned in small enclosures, but 
mature camels are generally not penned. This allows them to 
graze for part of the night. When there is danger from attack 
by wild beasts such as lions, or problems with thieves, the 
whole herd is penned and the camel herders will sleep in a 
small enclosure within the main camel enclosure. In a normal 
situation, the nomads will sleep in the open air beside the 
calf enclosure. They may have grass mats, but to a real camel 
herder, camping gear is a luxury. 
During times of green forage, the camels may go for a 
month or more without drinking water. Usually, the camels 
are watered about every 10 days during the dry season when 
green forage is not available. Camels are watered immediately 
after arrival at the well, then they are released to browse 
for more than an hour near the well site. They 
watered before their departure from the well. 
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are again 
The camel 
herders chant special songs during watering operations to 
amuse themselves and their camels. A camel can drink 150 
liters or more at one time when thirsty. 
Camels can tolerate water with a higher salinity content 
then can cattle, sheep, and goats. Certain wells in the 
Central Rangelands of Somalia, particularly most of the 
Galgaduud and Mudug regions, are used only for camels, since 
only they can tolerate the water due to its high salt 
concentration. In Somalia, camels are considered able to use 
water which has an electrical conductivity of up to 10,000 
micromohos, while cattle, goats and sheep are given water with 
a conductivity up to 7, 500 micromohos. People do not use 
water with a conductivity of more than 3,500 micromohos (Ali, 
1986). 
Dry season Management 
During the dry seasons, all livestock except camels must 
live close to permanent water. The camels are divided into 
dry and milking groups. Some lactating camels are usually 
left with the family and the others are stationed near a town 
or village for commercial dairy milk production . The dry 
camels, plus a few for milk for the herders, go out to far 
ranges in search of pasture . The herders follow their camels, 
often for weeks on end, carrying only their walking and camel 
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sticks, an ax, a flashlight, a container for milking, a water 
jug, and perhaps a kettle for tea. They often subsist for 
many days on a diet of camel milk, occasionally supplemented 
with rice or sorghum, and sometimes meat from slaughtered male 
calves. When there is an acute shortage of water, the 
herdsmen may slaughter a camel to survive on the water from 
the stomach. 
During the dry seasons, when many camels from different 
households are taken to remote areas, there may be an elder 
who acts as group supervisor. His responsibilities are to 
check the condition of the selected range and to maintain 
discipline in the camp since the herders are young men and 
boys. The favorite entertainments for herdsmen are wrestling, 
dancing traditional dances, sharp-shooting trials, and 
reciting historical poems. 
Salt grazing lands are scarce in the Central Rangelands 
of Somalia. For Galgaduud and Mudug, there is a narrow belt 
of salt grazing land that starts from Baardheere village, 
which is between Gaalkacyo and Jariiban, and goes down to 
Ceelqooxle, which is between Dhuusamareeb and Ceelbuur. For 
Hiiraan there are three salt grazing aras, one each in the 
western parts of the Baladweyne and Buulo burte districts 
respectively, and one in the eastern part of Jalalaqsi 
district. People take their livestock, particularly camels, 
to those areas at the end of each dry season and stay not less 
than one month. The many saline wells in the area substitute 
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in part for the lack of . available salt grazing areas1 
especially for the families living far away.. 
calf Weaning Methods 
Calves are commonly weaned after one year, but this can 
be extended up to one and half years. There are many 
different ways of weaning camels. Some of the most common 
ones in the Central Rangelands of Somalia are as follows: 
(a) Karreeb (calf separation). This is to herd the calves 
separately in the day time or to place them in a 
neighbor's camel herd for a time. 
(b) Diidsiin . The herder shaves the calf's hair on the 
hump cross-wise. Then he mixes manure and ash with 
water and rubs them on the calf. Grasses will be tied 
on the ears and tail. A wooden clapper bell is placed 
on its neck. Usually, the cow will not claim the calf 
and, therefore, she will not let it nurse. 
(c) Daahis. In this method, the teats of the cow are 
covered by wrapping them with soft bark . 
(d) Carrab-jeex (tongue incision) . This procedure involves 
making a longitudinal incision in the upper part of the 
tongue to cause pain to the calf if he attempts to 
nurse the dam. 
( e) Carrab-dar. This method makes a hole at the center of 
the tongue and puts in a protruding piece of wood to 
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irritate the calf if it attempts to nurse the cow. 
Pack camel Training 
Camel training is easily done by the camel herders. The 
. 
simplest way to restrain an untrained camel is to catch the 
upper lip and put a rope around the neck with a looped part 
over the mouth, then tie it to a tree for several hours. This 
is continued until he can be easily handled and hobbled. The 
next lesson is to teach him to kneel down and stand up on 
command. Finally, a light saddle will be placed on him. 
Although he may re~ist initially, most camels become gentle 
within a short time. 
Milk Production 
The amount of milk produced by a lactating camel cow will 
depend on forage avail'abili ty and quality, watering frequency, 
stage of lactation, pregnancy, heal th status, milking 
frequency, and the genetic capacity of the camel to produce 
milk. Milk production is highest from the second to the 
eighth month of lactation. It is important to keep in mind 
that a cow without a calf will produce less milk than one with 
a calf. The most desirable milk in the Central Regions of 
Somalia is camel milk, which is used for drinking and selling, 
but is not normally preserved. It is usually preferred fresh 
in the rural areas, but the taste of the urban people is 
determined by the abundance and price of the milk. 
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The stages of the camel milk are known as follows: 
Fres .h milk Dhey 
Slightly sour milk Mayac 
Sour milk Suusac 
Strongly sour milk Dhanaan 
Colostrum, which is produced for the first week of 
lactation, is used partly by the young calf to obtain the 
necessary antibodies and to stimulate its stomach, and partly 
by the nomads as a laxative. A substantial portion of the 
colostrum is milked on to the ground because of the belief 
that it will irritate the stomach of the calf and cause 
diarrhea. In my opinion, this practice needs further 
investigation, as it may not allow the young calf to receive 
adequate antibodies during the first days of its life and 
could contribute to the high death rate in camel calves. 
Camel cows are normally milked three times in every 
twenty four hours; first in the early morning, next at mid 
day, and last about eleven o'clock in the evening. A camel 
who has lost her calf' may be milked more than this. Milking 
is done by two men (women rarely milk camels). The milker 
stands on the left side of the cow on his left leg with his 
right foot on left knee, then he sits the milking pot on his 
right leg, and milks with both hands. If the camel's calf 
dies, or is killed by the owner, she is tricked into letting 
her milk down by substituting a piece of calf neck skin filled 
with sticks. This is placed in front of the dam to smell and 
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she then lets down her milk. 
The first male calf born to a camel heifer is usually 
slaughtered because the nomads beLiceMe fi,....st ,".";'J;)Orn·;'1ale calves 
bring bad luck to the herd. Before they kill the calf, they 
bring a second young calf and tie it behind the dam at 
parturition, rub amniotic fluid on it and then bring it in 
front of the cow. They do not let her see her real calf. The 
substituted calf is rarely refused provided that the adopted 
calf cooperates and the cow does not see what is really 
happening. 
If a cow refuses a substitute calf, or neck skin, then 
the following method is used to convince her to adopt the 
calf: a sharp stick is placed through the dam's nostrils 
(wrapped tightly with a rope to reduce breathing) and a split 
stick is used to clamp the anus. The nomads then take the cow 
and the substituted calf to an isolated place where they 
cannot see any other animals. They will then trot the calf 
around the punished mother many times trying frequently to 
compel the calf to suckle. The operation normally starts at 
four o'clock in the afternoon and after sunset some men 
dressed in camel skins or blankets, and roaring like hyenas 
and lions, run close to the calf as if they are chasing after 
it. She will start defending the calf and may soon let it 
suckle. This procedure continues until she accepts the calf. 
The operation is usually done by an experienced camel herder 
to avoid any mortality or physiological damage. Occasionally, 
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two cow camels accept and raise a calf between them (Sidig). 
Meat and Hide Production 
The nomads normally slaughter or sell excess male camels 
and aged females. Meat preservation with clarified butter 
(Ghee=Subag) is an old practice, and meat can be kept in this 
way for many years. Camel hides are used for making leather 
bags, sandals, ropes and house coverings. 
Reproduction 
The selection of herd sire is a very important matter in 
the camel management system. The stud bull is selected based 
on its conformation and appearance, the history of its 
forefathers, and the milk production of its mother and 
grandmothers. Someti 'mes the herder takes his cow camels to 
a distant area in order to find an excellent breeding male. 
The rutting periods in the Central Rangelands of Somalia are 
normally in the rainy seasons, about 20-30 days after the 
first rains. One rutting bull can service 70-100 females. 
The nomads always use stud bulls of eight years of age or 
more, as the people believe that bulls younger than this age 
will produce weak and small calves. Normally, breeding bulls 
are used up to about 20 years of age, but exceptional ones may 
be kept in use longer. 
Heifer camels become sexually mature at about five to 
six years of age and normally have their first calf when they 
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are about seven years old. The cow will continue producing 
for about twenty years if she is not culled from the herd for 
such defects as sterility, poor milk production, or heat 
resistance. An experienced stud bull can mate with the cow 
without assistance, but it is a normal practice for the herder 
to help the breeding process. 
The sign of estrus in a female camel is a secretion from 
the vagina. A cow camel in heat will search out a rutting 
bull camel and will sit readily without struggling when he 
mounts her. The signs of pregnancy in camels are usually seen 
within two weeks. The most apparent one is the lifting of the 
tail and urination when a person or a bull camel approaches 
the pregnant female. 
months. 
Goat Husbandry and 
Management Systems 
The gestation period is about 12-13 
Goats are the most important animal in the Central 
Rangelands of Somalia, partly because of their dramatic 
ability to adapt and survive in the area. Large numbers of 
goats are present in all areas of the Central Rangelands. 
Goats are multi purpose animals; producing meat, milk and 
skins. Goats are also used as a source of immediate cash in 
times of emergency. 
Goat management, like the management of other livestock, 
depends on the condition of the rangeland and the availability 
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of water. While all other livestock may move separately from 
the family in certain seasons, the goat migrates with the 
family and is kept nearby at all times. 
The goat corral is made from cut thorn bushes, but it is 
shorter and thicker then the camel enclosure. It is located 
adjacent to the dwelling. Younger kids are penned separately 
in a small enclosure of their own. 
The daily management of the goat comes directly under 
the responsibilities of the adults. Young children herd the 
kids while the adult small stock is herded by the older 
children, · or the parents (usually the mother) when the 
children are not mature enough to take the responsibility of 
herding the stock. 
The immature and dry goats are released for grazing in 
the early morning while the milking does are sent out to 
pasture after they have been milked. The kids are freed after 
they have nursed, except the newborn, which are left in the 
corral to avoid exposure to the direct heat of the sun. 
During their first two months, the kids are normally allowed 
to nurse in the early morning and in the evening. Past two 
months of age, they are only allowed to nurse once in the 
evening. This practice varies somewhat with the condition of 
the kid and the amount of milk available for the family. 
Usually, the better milk-producing does are milked solely to 
provide milk for the family, while the poorer milk producing 
does are forced to adopt the kids of the better milk 
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producers. 
During the rainy · seasons, goats are not watered if there 
is enough succulent forage and if they are not overheated by 
the sun. In the dry seasons, they are watered every five days 
in the eastern part of the Hiiraan region and every three days 
in the Galgaduud and Mudug regions. In the western part of 
the Hiiraan region, the kids are usually weaned and allowed 
to drink water after three months old, but this can vary with 
the season. Each flock is watered separately near the well 
by their owners with their special buckets and troughs. This 
helps to prevent the spread of contagious disease among the 
livestock coming to the well. 
Goats in the Central Rangelands of Somalia are not 
commonly grazed on the salt grazing areas as are camels, and 
their salt requirement appears to be fulfilled by drinking 
the brackish water from the wells in the area. 
Kid Weaning Methods 
Several methods of weaning kids are found in the Central 
Rangelands of Somalia. 
following: 
Among the most important are the 
(a) Separation method. It is a traditional management 
method to herd the kids separately from their dams up ot 
the age of 5 months. At this time, a dam is near 
the end of her lactation and due to rebreed (does are 
bred once a year). With this method, the kid is simply 
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kept separated from its mother until it is weaned. 
(b) Teat covering method. This is practiced only .in . the 
Hiiraan region. The teats of the does are covered by a 
piece of cloth impregnated with a sap extracted from 
Euphorbia cuneata. This practice has a bad side effect 
in that the teats and udder may be injured and there is 
some danger of causing mastitis. 
(c) Gradual weaning method. In this method, the kid is 
nursed without allowing the doe to see and smell the 
kid and slowly the relationship between the kid and its 
mother is broken. This practice is widely used in the 
Galgaduud and Mudug regions; while in the Hiiraan 
region, it is rarely used. 
Milk Production 
The average daily production per lactating goat will 
depend on the quantity and quality of browse, stage of 
lactation, age of the doe, health of the doe, and breed. Milk 
production reaches its peak during the first ten weeks and 
then gradually declines until the end of the lactation period. 
Taking liveweight into account, small stock appear to be more 
efficient milk producers than either cattle or camels in arid 
conditions (Knoess, 1979). 
Goats are normally milked twice daily, once in the 
morning and again in the evening. Milking is done by a woman. 
She lifts the left leg of a goat and holds in between her 
legs. 
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A large number of goat kids (specially males) are 
slaughtered to save sufficient milk for the family. Young 
males are also killed when the doe is weak or in bad 
condition. A doe without a kid will let down her milk. The 
teats are massaged by hand before milking. 
Besides being the animal most adopted to the arid 
conditions of the area, goat milk is considered the best food 
for the growing child· because of its nutritional value. The 
main uses of goat milk are drinking, selling, mixing with 
every food eaten by the nomads (rice, sorghum, maize flower 
and even in the tea), and making ghee. 
The different stages of goat milk are commonly known as 
follows: 
Fresh milk 
Sour milk 
Curdled milk (Whey milk) 
Residual milk after ghee 
preparation (Clarified milk) 
Dhey 
Mayac 
Garoor 
Ciir 
Sufficient colostrum is not generally given to the kids 
to avoid diarrhea. This may be another contributing factor 
to the high death rate of the kids. The slow growth rate and 
high mortality are also due in part to the insufficient milk 
given to the young kids. 
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Reproduction 
The breeding bucks are selected from within the owner's 
flock. Therefore, there is a high inbreeding coefficient 
which hinders the growth rate of the young animals and reduces 
the fertility of the mature stock. Selection of a young 
breeding buck depends mainly on the milk production of his 
mother and his conformation. 
Some of the does are bred every rainy season to maintain 
the family milk supply. The does and the bucks become 
sexually mature when they are two years old in the Central 
Rangelands except the western part of Hiiraan region, where 
maturity is said to be reached at the age of one and one-half 
years. The nomads believe that maturity is earlier on the 
western side of the Hiiraan region due to the abundant forage 
and the fact that the goats are watered more frequently. The 
doe will continue producing young for about six more years, 
if she is not culled from the herd because of defects. Most 
males are sold at one year or less in the Hiiraan region, 
while they are sold at the age of 2-3 in the two other 
regions. Only 5% of the herd is maintained as breeding bucks. 
The breeding period starts about a week after the first rains. 
Normally, there are about four bucks in an average herd. The 
most commonly observed sign of estrus in a doe is when she 
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shakes her tail. She will also bleat and readily accept the 
buck. If the does do not come into estrus soon after the 
rains start, a group of does and bucks are gathered and 
children are sent to stimulate them by chasing them around. 
The first sign of pregnancy is enlargement of the teats 
after about three monts. Since the management of the goats 
is closely observed by the owner, he soon knows which does 
are pregnant. During the dry season, the abortion rate is 
very high because of the long distance traveled to water and 
forage. The gestation period of a doe is 5 months. 
Sheep Husbandry and 
Management systems 
Sheep are the least important animals among the livestock 
in the Central Regions of Somalia. Since the goats and sheep 
are kept together, their management is the same, except that 
the sheep are reared mainly for meat production and only 
occasionally milked. 
cattle Husbandry and 
Management systems 
cattle are the third most important livestock in the 
Central Rangelands of Somalia after goats and camels. Both 
cows and calves are penned at night in separate thorn bush 
enclosures. The cows and calves are herded separately by the 
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children. The heifers and the dry cows are released earlier 
for pasture, while the milking cows and calves are released 
after the milking operation. 
Cattle are normally watered every other day. During the 
rainy season, the calves are allowed to drink water at the age 
of three months, but during the dry season, they are watered 
at one month. 
The calves are permitted to nurse three times a day 
during the first three months if forage conditions are good. 
Past three months old, they are allowed to nurse in the 
morning and in the evening, but they are never allowed to 
suckle all the milk because some is saved for the family. 
Castration of bull cattle is not common in the Central 
Rangelands of Somalia. 
Calf Weaning Methods 
Calves are normally weaned when they are one year old. 
Among the most popular weaning methods are the following: 
(a) Karreeb (calf-separation). It is customary to herd the 
calves up to one year old separately and this results 
in an automatic weaning of the calves as they do not 
have access to their dams. 
(b) Faraati. In this method, the teats are covered with a 
ring-like cover which is made from bark fiber or o 1 d 
cloth. 
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Milk Production 
The cow is milked three times a day in the first three 
months of lactation. This is then reduced to twice, once in 
the morning and once in the evening, until the end of the 
lactation period. The cow is milked by one person who ties 
the hind-legs and sits on the right side of the cow. 
If the calf is lost at birth, the cow is tricked into 
letting down her milk with a piece of neck skin. When milking 
that cow, the pastoralists do the following: 
(a) Put the neck skin in front of the cow. 
(b) Put grasses or sorghum stalks in front of the dam. 
(c) Put some milk on the neck skin in order for it to be 
licked by the cow. 
(d) Blow air in the vagina of the cow, and 
(e) Massage the udder and start milking. 
If the cow still refuses to let down her milk, the 
pastoralists put Indegofera raspolii, Cucumela kelleri, bark 
fibre and salt in the vagina. 
The different types of cow milk are generally named as 
follows: 
Fresh milk 
Slightly sour milk 
Curdled milk 
Residual milk after ghee 
preparation 
Dhey 
Mayac 
Garoor 
Ciir 
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The milk is used for drinking, selling, and making ghee. 
Ghee is widely used in food and is sold in the market. 
Meat and Hide Production 
More cattle than camels are slaughtered in religious 
ceremonies. Beef is considered the lowest class of meat in 
the slaughter houses and markets of the Central Regions of 
Somalia. 
Cattle hides are used for making Somali chairs and beds 
and they are considered good materials for use in 
upholstering furniture. 
Reproduction 
Breeding bulls are selected from within the herds of each 
cattle owner. Selection of the young breeding bulls depends 
on the history of his immediate ancestors and their capability 
to resist heat stress and ticks. 
Heifers in the Central Rangelands of Somalia have their 
first calf at 4-5 years of age and continue producing for 
another 12 years, if not culled from the herd because of 
physiological defects or other problems. In most herds, cpws 
come into heat in both rainy seasons, but those fed with crop 
residues are said to have a higher fertility rate. 
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The most obvious sign of estrus in the cow is that she 
mounts other cows and moos all day. The first signs of 
pregnancy are reportedly observed after 150 days. The teats 
start to enlarge and if milked, the mammary glands excrete a 
sticky substance. The gestation period of cattle in the 
Central Rangelands of Somalia is said by the nomads to be 
about 270-285 days. 
Livestock Movement 
The movement of the livestock is related to the 
distribution and quantity of precipitation which dictates the 
quality of the range, water availability, and the occurrence 
of diseases and pests. It is not an easy task to determine 
the exact movements of the nomads, but for convenience, it 
could be summarized into two distinctive migrations. 
(a) Inter-Degaan Movement. This is the movement of a clan in 
a rangeland within their home range in each season. Most 
families travel no further than 20 km in each direction from 
their center village. It is normal for a family to move twice 
every month, not far from their previous camp, to avoid the 
accumulation of manure and ticks. 
(b) Beyond-Degaan Movements. This is a general movement in 
which the people living in the degaans (home ranges) in the 
southern parts of the east central plateau belt of the Buulo 
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burte district migrate to the northern degaans. The people 
living in the ecotone of coastal plains and the shrubland of 
the Ceeldheer district migrate to the western degaans because 
of Riibi fly, which, some nine days after the rains, invades 
their grazing areas for about 30 days. Likewise, the people 
living along the Shabelle move 10-15 km east or west of the 
river immediately after the rains because of the Glossina fly, 
a mosquito which infests an area up to 3 km on either side of 
the river. The open nature and the lack of swampy areas along 
the Shabelle River impede the life cycle, hence, the Glossina 
spreads into wider areas. This migration of people and 
livestock occurs for about three months. 
Due to current hostilities, people in the Mudug and 
Galgaduud regions, except the Ceeldheer district of the 
Galgaduud region, do not practice "beyond-degaan" movements 
for safety reasons. 
Livestock ownership and size 
in 290 Sampled Herds 
Because of confounding between regions and vegetation 
type, it was not possible to isolate the causes of ownership 
differences between regions. The effects on livestock 
ownership of vegetation type, farming system, and distance to 
watering points on livestock ownership was tested with 
analysis of variance using SPSS. 
45 
The analysis showed that there are significant 
differences in the average ssu (1 ssu is 450 kg body weight 
of the animal in question) per household of the different 
classes of livestock due to three environmental factors 
(vegetation type, farming system, and distance to watering 
points). Camels constitute the highest average SSU per 
household throughout the Central Regions of Somalia (24.21 
SSU) , while cattle constitute the lowest average SSU per 
household (11.40). Sheep and goats were combined to 
constitute the small stock average ssu (14.94) (Figure 5). 
Even though cattle are known for their easy recuperation from 
severe environmental conditions, the pastoralists in the 
Central Rangelands of Somalia prefer camels and small stock 
to cattle because of their better tolerance of the harsh 
conditions of the area. As was mentioned earlier, there is 
a frequent major drought (lack of two or more rainy seasons) 
incidence in the Central Rangelands of Somalia which results 
in more loss of cattle than any other class of livestock; but 
when it rains cattle recover more easily than the others. 
This keeps the average cattle herd size almost unchanged. 
Livestock owners in the Central Rangelands of Somalia could 
be classified as pastoralists and agropastoralists. The first 
possess only livestock while the latter possess both livestock 
Figure 5. Proportion of total standard stock 
household contributed by different 
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units (SSU) per 
classes of 
livestock in Central Regions of Somalia. 
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and crop farms. In most of the Central Regions of Somalia 
people do not practice farming and they look down on farmers. 
However, for those who farm, farming is a secondary activity 
which they practice for food supplement only when they have 
enough labor power (grown children) who can take care of both 
the livestock and the farm. For both pastoralists and 
agropastorlists, livestock husbandry is the primary activity 
and their store of wealth. Table 2 shows that the farming 
system does not influence the average SSU per household of 
each class of livestock: but average ssu of each class of 
livestock within the two farming systems is significantly 
different. For both pastoralists and agropastoralists, camels 
constitute the highest average SSU per household while cattle 
constitute the lowest. 
Camels also constitute the highest average SSU per 
household in all vegetation types except herb-grassland in 
which cattle make up the highest (Table 3). Table 3 also 
shows that the highest average ssu per household of cattle 
and the lowest average ssu of camels are in vegetation type 
1 (herb-grassland). Similarly, the highest average SSU of 
camels and the lowest average ssu of cattle are in vegetation 
type two (shrub-herb-grassland). Traditional pastoralists 
know that shrublands are suitable for browsers (camels and 
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Table 2. Mean and standard error of the Standard Stock 
Units (SSU) per household for different classes of 
livestock in the Central Regions of Somalia by 
farming system. 
Average ssu 
by farming 
system 
Rain fed 
No farming 
Camels 
23.69 
' (2.70) 
24.37 
(1. 07) 
Species 
Cattle 
12.27 
(1. 89) 
11.13 
(0.65) 
The subscripts are the standard errors. 
Small Stock 
15.65 
(1.25) 
14.72 
( 0. 61) 
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Table 3. Mean and standard error of the Standard Stock 
Units (SSU) per household for different classes of 
livestock in the Central Regions of Somalia by 
vegetation type. 
Average ssu 
by vegetation 
type 
Herb-grassland 
Shrub-herb-grassland 
Shrub land 
Camels 
15.26 
(1.44) 
26.46 
(2.98) 
25.98 
(1.27) 
Species 
Cattle 
17.51 
(1. 67) 
9.90 
(1.33) 
10.18 
(0.81) 
The subscripts are the standard errors. 
Small Stock 
14.36 
(1.21) 
14.76 
(1.21) 
15.13 
(0. 71) 
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goats) while herb-grassland is suitable for grazers (cattle). 
They act accordingly by keeping most of the cattle population 
in herb-grassland; but they do not act accordingly for 
browsers. Instead they keep most of camel and small stock 
populations in shrub-herb-grassland and herb-grassland. 
During the survey period, in most of the shrublands, there was 
a conflict between groups considering themselves owners of 
the grazing rights of the area and groups who were considered 
as intruders who came only to exploit the forage. This 
conflict forced some pastoralists to look for a safer grazing 
area. The best trouble-free grazing area that they could find 
was shrub-herb-grassland. 
Differences in average SSUs per household of different 
classes of livestock by distance to watering points are shown 
in Table 4. Two distance categories were drawn in relation 
to whether or not the family was able to take their milk to 
the watering points to be sold to the people living nearby. 
Average ssus per household were significantly different 
between the two distance categories as well as within each 
category. For those households living close to watering 
points, camels make up the highest average ssu of their 
livestock while small stock make up the smallest average 
ssu. camels make up the highest average ssu per household 
for herders distant from the watering points, whereas cattle 
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Table 4. Mean and standard error of the Standard Stock 
Units (SSU) per household for different classes 
of livestock in the Central Regions of Somalia by 
distance to watering points relative to the 
opportunity of the household to sell milk. 
Average ssu 
by distance to 
watering point 
Close 
Far 
Camels 
24.12 
( 1. 28) 
24.42 
(1. 73) 
Species 
Cattle 
12.21 
(0.80) 
9.59 
(1.18) 
The subscripts are the standard errors. 
small stock 
11.29 
(0.57) 
23.04 
(0.66) 
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make up the smallest average SSU. The largest population of 
small stock is kept far from the watering points . This 
. 
finding is contrary to what was expected. 
Normally, small stock stay close to watering points both 
in dry and wet seasons. An explanation is that during the dry 
seasons most family members stay close to watering points with 
the small stock and cattle, plus some of the milking camels. 
A few family members go to distant places with the non-milking 
part of the camel herd, plus a few milking camels to provide 
the herders with milk. During the wet seasons when the price 
of live animals increases, pastoralists sell their animals, 
mostly small stock, to repay the loans taken out during the 
dry season to buy food and clothes, livestock water, and 
medicine for themselves and their animals . Small stock are 
sold also to buy either camels or cattle. Thus, for sale 
purposes, small animals have to be close to watering points 
where the livestock markets are located. Even though cattle 
require more frequent watering compared to camels and small 
stock, they do not constitute the largest SSU of total stock 
per household living close to watering points because they are 
the least preferred stock throughout the Central Regions of 
Somalia. An exception to this preference is shown by 
households along the Shabelle River. There, because of social 
conflicts, camels are brought close to watering points where 
there are more peopre who can protect them from robbers. 
Small stock are taken to more distant grazing areas because 
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robbers are not interested in them and they require less 
frequent watering than cattle. 
Herd and flock sizes per household are similar under both 
the rainfed and farming systems (agropastoral and pastoral 
systems). This may be because of the fact that even for those 
semi-settled households who practice farming 1 there is a 
portion of the family who are true nomads. Although large 
herds and flocks require more grazing and fodder resources 
than can be provided locally around the farming zone 1 these 
large herds and flocks are owned by larger 1 and perhaps 
weal thier 1 households with sufficient labor or funds available 
for seasonal herding of animals to more distant forage 
resources. Thus these farming households are not limited to 
small herd sizes. 
Information on herd size distribution may be important 
for management purposes. Figures 6 1 1 1 8 1 9 1 10 1 11 show the 
distribution of camel; cattle and small stock herd sizes per 
household by vegetation type and farming system. The majority 
of the households in all vegetation types own small herd sizes 
of all different classes of livestock. A few households in 
all vegetation types possess large herd sizes. Among those 
households surveyed in herb-grassland 1 none have a camel herd 
size over 40 head. 
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Figure 6. Average camel herd size per household and 
distribution of sizes for recorded herds by 
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farming system. 
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Figure 8. Average cattle herd size per household and 
distribution of sizes for recorded herds by 
vegetation type. 
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Herd and Flock Structures 
Herd structures are complex expressions of many factors 
including both the environment and the management of the 
livestock. Structures give some guide to the productivity 
and disposal of animals in the herd and thus provide a check 
on recall data. Herd structures can also be of use in 
determining age related death and disposal rates. 
The sex and age structures of herds and flocks (the 
percentage of the total number of animals in each sex and age 
group) were derived from the herds sampled. Figure 12 shows 
the recorded structures of camel and cattle herds and goat and 
sheep flocks in the Central Regions of Somalia respectively. 
Average herd structures of all species of livestock reflect 
the importance of milk production (and therefore of breeding 
females), and the relatively high rates of disposal of male 
animals through sale and slaughter. In the case of camel and 
cattle herd structures, a high loss of young animals of less 
than 1 year of age is evident for both females and males. The 
high proportion of females over 4 years of age, given the low 
proportion of immature replacement females, suggest that some 
old and non-reproducing females must be retained. This is 
possibly because they are to be fattened before they are taken 
to the market or sla~ghtered for the family. The number of 
camel and cattle calves less than 1 year of age compared to 
potential breeding females of over 4 years of age suggest 
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Figure 12. Sex and age structures of camel, cattle, goat 
and sheep herds in the Central Regions of Somalia. 
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calving rates may be low, or that the age of first calving is 
over 4 -5 years. 
The structures of goat and sheep flocks show similar 
patterns of early loss or disposal of male animals. The 
discrepancy between the proportions of young males and females 
present at survey illustrates that more males than females may 
be disposed of before one year of age. The structures also 
suggest that older females may not survive long in the flocks, 
probably because of their low ability to withstand long 
droughts. 
Herd structure is dependent on reproductive performance, 
survival, and dispos•al rates of different age groups of 
animals. If these productivity traits are affected by factors 
of management and environment, then differences in herd 
structures should also be evident and may confirm inferences 
on productivity drawn from other data. Analysis of variance 
was used to examine the effects of environmental factors on 
herd and flock structures. Generally, the age structure of 
all four classes of livestock herds were not significantly 
different among vegetation types and farming systems; but age 
structures of herds within each vegetation type and farming 
system were significantly different (Appendix G. 1, G. 2, G. 3, 
G. 4). Figures 13 and 14 show the structures of camel and 
cattle herds and goat and sheep flocks in different vegetation 
types and farming systems respectively. 
For both camel and cattle herds, numbers of immature 
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Figure 13. Sex and age structures of camel, cattle, goat, and 
sheep herds under different vegetation types. 
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Figure 14. Sex and age structures of camel and cattle herds 
and goat and sheep flocks under different 
farming systems. 
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animals were smaller than numbers of mature animals within 
~ach vegetation type and farming system. Camel and cattle 
herd structures were essentially similar under both vegetation 
type and farming system. For both camels and cattle, animals 
5-10 years of age ma,ke up the highest proportions for all 
vegetation types and farming systems. This high proportion 
of breeding animals does not mean that the pastoralists are 
market minded in the sense that they intend to produce more 
offspring so that more can be sold later on. Rather they need 
to safeguard milk production and to secure reproduction of the 
herd. The low proportion of the animals 2-4 years old could 
possibly have been due to low reproductive performance and 
calf survival in the year of birth (1983-1986) during which 
there was a prevailing drought in the Central Rangelands of 
Somalia. 
Goat and sheep herd structures are also similar in both 
vegetation type and farming system. The ratio between males 
and females is of considerable interest to administrators and 
veterinary experts who are interested in the possible market 
off-take rates from nomadic herds. Survey results show that 
nomadic pastoralists in all vegetation types and farming 
systems keep more males than the necessary minimum for 
breeding, for all different classes of livestock, possibly as 
security against losses. Males, when not immediately 
slaughtered, are kept as a living store of meat for use either 
in ritual ceremonies or in the dry season when milk production 
l 
I 
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is low, and also for transport and draft. 
Herd Productivity 
Livestock production in the Central Regions of Somal. 
follows predominantly traditional patterns. Knowledge of hera 
productivity by farming system and vegetation type is 
important for management purposes. For the scope of this 
thesis we will be confined to analyzing productivity 
difference (in terms of offtake) in the different farming 
systems. 
The word 11 offtake 11 is common in the livestock marketing 
and economics literature for Africa. Seldom is offtake 
defined or are the means by which offtake was determined 
described. A simple livestock demography model has been 
developed to define household offtake and percent offtake 
(Perrier 1990). The model is as follows: 
HSt+l = HSt + RP + CA + OA - MT - LR - CO - SO - EO ( 1) 
Where: 
HS is herd size 
RP is reproduction (animals born) 
CA is commercial acquisitions (animals purchased) 
OA is other acquisitions 
MT is mortality (animals died) 
LR is loan repayment (animals to repay livestock loans) 
CO is commercial offtake (animals sold) 
SO is slaughter offtake (animals killed for home use) 
and EO is exchange offtake (animals sent to other household) 
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This model is de"'>eloped from the basic demographic model, 
Nt+l = Nt + RP + MT + I + E (2) 
Where: 
Nt+l is population size at t+l 
Nt is population size at t 
RP is reproduction 
MT is mortality 
I is immigration 
and E is emigration 
When used to study the demographics of a pastoral livestock 
herd immigration is expanded to include commercial and other 
acquisitions and enu,gration is expanded to include loan 
repayments and commercial, slaughter, and exchange offtake. 
Offtake (OT) equals (CO+ SO+ EO), or stated otherwise, 
offtake is the reduction in animal number due to sales (sold 
in local markets or exported), slaughter (planned or 
emergency), or exchange (animals given away either as a gift 
or Zakat, a form of religious tax levied on Muslim who own 
wealth or receive income in excess of certain minimum levels 
for a period of a year, or farmers who produce in excess of 
certain minimum production for a season). Commercial offtake 
(CO) could be expanded further to include sales going through 
formal markets (C0 1). and sales outside of formal markets 
(coo). 
equation: 
Percent offtake (PO) is given by the following 
PO= (Offtake / HSt) * 100 ( 3) 
Table 5. Average household offtake of camels (SSU) by 
farming system. 
Sales S 1.tu!Jhlcr [xchan!Jc 
Total 
Ort lake 
Su E.lporl Sl.1u!Jhlcr Planned [11Cr!Jcncy Urcedlng Cills 
Nr n tlf n Hf n llf n IIF n IIF n llf n 
I 
I 
1 Fe11.1I• 0.20 0.25 0.-10 I 0.52 0.11 O. lG 0.11 O. ID O.OG 0.09 o.oo o.oo U.% 1.20 I 
I (0.0~) (0.00) (O.OG) I (0.11) (O.OJ) (O.OG) (O.OZ) (O.OG) (O.OZ) (0.0'1) (0.00) (0.00) I I 
I I 
I I 
:1iJ le O.!il O.'IG 0.1'1 I . 0.20 0.15 o. 15 0.07 0.10 0.02 O.OJ o.oo 0.00 0.09 1.02 I (0.01) (0.11) (O.OJ) I (0.00) (O.OJ) (0.05) (0.02) (0.0•1) (0.02) (0.02) (0.00) (0.00) I 
I 
I 
I 
I 
The subscr.tpts are the standard errors. 
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Percent commercial offtake (CO) or subsistance offtake (SO 
+EO) can be determined in a similar manner. 
Tables 5, and 6 show the average productivity in terms 
of offtake, of camels and cattle by farming system. Animals 
that were paid for Zakat were not included in the total 
offtake, mainly because of lack of precise data. Among the 
parameters that contribute to the total offtake, only sales 
for export and sales for restocking were significantly 
affected by farming system for both camels and cattle. People 
who farm sold more camels and cattle for breeding. Very few 
camels and cattle were slaughtered for ceremonial or home 
consumption purposes (planned slaughters). Males of all ages 
were slaughtered (the majority of the 2-4 years of age) and 
also non-productive females. Males also comprised the majority 
of the sales for export, whereas unproductive females made up 
the majority of the sales for local or ceremonial slaughters. 
For both camels and cattle, male offtake was significantly 
higher than female offtake in both farming systems. Males 
sold for export constituted the highest proportion of the 
total offtake. 
For small stock, none of the parameters that contribute 
to total offtake is significantly different between the two 
farming systems; but they are significantly different within 
the two farming systems (Table 7). Animals sold for 
slaughter contribute the most to the total offtake. 
When there is a need for meat, usually small stock are 
Table 6. Average household offtake of cattle (SSU) by 
farming system. 
S.i lcs Sl.1u9hlcr Cxch.1n9c 
Tol•I 
I or I tJk.c I 
I 
I 
Sc 1 EJpor l I Sl.iuyhlcr rlanncJ Cincr!Jcncy DrccJlng G If l~ I 
I 
I 
I 
I 
!IF n I IIF n IIF n IIF It IIF n IIF n IIF n I 
I 
_. 
' 
I 
I I 
: F em.i le 0.01 (1.02 I o.-1n O.GO O.'.lO o.~o o. 17 0.1? 0.10 0.15 O. IG 0.1? I. '.)0 I. C,'.) I 
I (0. 01) ((•.02) I (O.OU) (0.20) (0. 07) (D.13) (0.0-1) (O.OCi) (0.02) (O.OCi) (0.04) (0.07) 
' 
I 
' 
I 
I I 
;HJ Ii: 0. ~,(, f;. (i) I 0.1') 0.12 o.~? O.GU O.Oli 0.0') 0.00 0.00 0.13 0.10 1.0 I. 70 I 
(U.O'J) (U. l G) I (0.0-1) (0.07) (0.00) (0.20) (0.02) (0.0-1) (0.00) (0.00) (0.03) (O.OCi) I 
I 
I 
I 
The 5Ub!:iC .t' ipts urc the !.l1:,'lndurd crr .:,rs, 
Table 7. Average household offtake of small stock (SSU) 
by farming system. 
I 
I 
I S.'1 lcs Sl.'IU!Jhlcr [xcho1n9c I 
I 
I 
I 
I 
I 
I 
I Sc A C.1q1crl Sl.iu!Jhlcr Plo1nnctl Cmcr9cncy Drcctlln9 Girls I 
I 
I 
I 
I 
I Hf" n 11r n NF R IIF n NF R NF R I 
I I 
·---· ----I I I I I I I I 
: r ,:11., le : 0.17 I 0.?7. I 0.)0 0.116 0.11 0.111 o.oo 0,1?. 0.02 0.07 o.oo o.oo I I 
I I (0.02) I (0.06) I (0.0'1) (0.00) (0.01) (0.0'1) (O,OZ) (0.15) (0.01) (O.OZ) (0.00) (0.00) I I I I 
I I I I 
I I I I 
;11.,lc I II. -111 I 0.'17. I O.O!i 0.?.2 0.15 0.12 0.04 0.05 o.oo 0.01 o.oo 0.00 I I I 
: (0.01) I (O.OU) I (O.UI) (0.06) (O.OZ) (O.Ol) (0.01) (U.02) (0.00) (O.Ol) (0.00) (0.00) I I I I 
. I I 
I I • I 
The subscriFts arc tho standard orrors. 
Tol.i I 
011 lolkC 
NF R 
0.76 1.01 
0.12 o.uz 
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slaughtered. Camels and cattle are slaughtered only when 
there is a big feast. The slaughter of small stock does not 
have the same value load as the slaughter of camels or cattle. 
It does not involve the same potential destruction of 
productivity. Small stock have a very rapid rate of 
reproduction and the gap left after an animal is killed will 
soon be filled. Small stock are easy to slaughter for guests, 
minor ceremonies and meat. The meat resulting from slaughter 
can be consumed by the family itself within a couple of days 
or stored without lengthy preparations. 
If limited forage is available and there is dependence 
on the sale of meat from the flock, the age when the best meat 
is obtained can be considered as very important. Under the 
circumstances of nomadic pastoral life, it is reasonable to 
assume that the quantity of meat rather than its quality is 
the objective of the owners, except when meat is required for 
some particular purpose, or when the herd owner has a herd 
much bigger than required for subsistence purpose. As the 
control of the quality of pasture lies outside the scope of 
the herd owner, the main way he can increase the offtake of 
meat is by keeping as many breeding females as possible and 
allowing animals for slaughter to grow until fully mature. 
Keeping them longer, however, will entail work and poorer 
quality meat. They will be slaughtered on an occasion for 
ritual consumption or for the relief of milk scarcity. By 
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retaining the females the milk yields can be maximized at the 
same time. 
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SUMMARY AND CONCLUSION 
The average herd size, for all classes of livestock owned 
in the Central Regions of Somalia, was heavily influenced by 
a drought prior to the year this survey covers (1987). Camels 
constitute the highest average SSU throughout the Central 
Regions of Somalia, while cattle constitute the lowest average 
ssu. 
Farming system does not influence the average SSU of each 
class of livestock, but, average SSU of each class of 
livestock within the two farming systems is significantly 
different. For both pastoralists and agropastoralists, camels 
constitute the highest average SSU, while cattle and small 
stock constitute the lowest average SSU for agropastoralists 
and pastoralists respectively. 
Average SSU per, household was significantly different 
between vegetation types . Camels constitute the highest 
average SSU per household in all vegetation types except herb-
grassland, in which cattle make up the highest average SSU. 
The highest average SSU of cattle and small stock and the 
lowest average SSU of camels are in herb-grassland. 
Similarly, the highest average SSU of camels and the lowest 
average SSU of cattle and small stock are in shrub-herb-
grassland. 
Average SSUs are not significantly influenced by how 
close or far the household is from the watering points. 
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Camels constitute the highest average SSU for those households 
living both close to and far from watering points. Small 
stock and cattle make up the smallest average SSU of the 
livestock owned by the households living both close to and far 
from the watering points. 
All four species of livestock have similar herd 
structures in different vegetation types and farming systems, 
with high proportions of breeding females. This implies that 
the surveyed herds were typical pastoral milk producing herds 
keeping high proportions of breeding females to safeguard milk 
production and to secure reproduction of the herd. 
Among camel and cattle parameters that contribute to the 
total offtake, only sales for export and sales for restocking 
were significantly affected by farming system. People who 
farm sell more camels and cattle for breeding. They slaughter 
very few camels and cattle for ceremonial or home consumption 
purposes (planned slaughters). However, when they do so, 
they slaughter males of all ages (the majority being 2-4 years 
, 
old), and non-productive females. Males also comprised the 
majority of the sales for export whereas non-productive 
females make up the majority of the sales for local ceremonial 
slaughters. For both camels and cattle, male offtake is 
significantly higher than female offtake in both farming 
systems. Males sold for export constitute the highest 
proportion of the total offtake. 
For small stock, none of the parameters that contribute 
77 
to total offtake is significantly different between the two 
farming systems, but they are significantly different within 
the two farming systems. Animals sold for slaughter 
contribute the most to the total offtake. 
78 
LITERATURE CITED 
Abikar, A. 0. 1985. Financing of export-oriented 
production and marketing of livestock and meat in 
Somalia. Workshop on Commodity Trade, including ECDC, 
in Livestock and Meat Between Africa and Near East. 
Mombasa, Kenya. 
Ali, A. M. 1986. Livestock management practices in 
Buuloburte district. Central Rangelands Development 
project Technical Report No. 18. Somalia. 
Animal Production. 1973. Report of the task force 
commissioned by the African livestock sub-committee of 
the consultative group on International Agricultural 
Research, March 1973. 
Herd Behnke, R. H. and D. Kervine. 1984. 
strategies among agro-pastrolists in the 
Somalia. Report for Department of 
University of Wyoming, Laramie, Wyoming. 
management 
Bay Region, 
Sociology, 
Durani, N. U. 1983. Livestock production and marketing in 
Somalia. Pakistan Agricultural Research Council, 
Islamabad, Pakistan. 
Elrni, A.A. 1984. Importance of traditional management and 
research needs of camels in Somalia. P. 115-121. In: 
L. D. White and J. A. Tiedeman (Eds. ) . Proceedings of 
the International Rangelands Resources Development 
79 
Symposium held in Salt Lake City, Utah, 13-14 Feb. 
Washington State University, Pullman. 
Ghouse, M. 1983. Marketing of Livestock 
products. Somali Range Bulletin, 
Agency. Mogadishu, Somalia: 98. 
and Livestock 
National Range 
Handulle, A.A. 1987. Development and traditional 
Utah State pastoralism in Somalia. M.S. Thesis, 
University, Logan, Utah. 
Holt, R.M. 1986. Agropastoralism and desertification in 
central Somalia: Preliminary investigation. P. 84-96. 
!..!!= R. G. Wieland (Ed. ) . Proceedings of the future 
range and livestock development strategies for the 
Central Rangelands of Somalia. Mogadishu, Somalia. 
Holtzman, J. 1982. The market for livestock and meat in 
Saudi Arabia: implications for Somalia. Report for 
USAID/Somalia Mimeograph. Mogadishu, Somalia. 
Horrow, D. 1987. Personal Communication. Buuloburte, 
Somalia. 
Jamal, V. 1983. Nomads and Farmers: Incomes and poverty in 
rural Somalia. In: Ghai, D. and S. Radwan (Eds.). 
Agrarian policies and Rural Poverty in Africa. 
International Labor Office. Geneva, Switzerland. 
Kassim, M. 1986. Analysis of the issues facing the Somali 
livestock exporting sector. Memorandum to 
80 
the 
Livestock Marketing and Health Project general manager. 
Mogadishu, Somalia. 
Knoess, K. H. 1979. Assignment report on animal production 
in the Middle Awash Valley. FAO. Rome. 
Massey, G. 1985. Livestock as a social phenomenon: Lessons 
from Somalia. In: Patrich, B. J. (Ed. ) . Proceedings 
of the Second Biennial Presidential Symposium. 
Consortium for International Development (CID). 
Tucson, Arizona. 
Migongo, w. E. 1984. 
adaptability 
The trophic relations and habitat 
of livestock in the central part of 
Rendille Land in Kenya. Ph.D. Dissertation, Colorado 
State University, Fort Collins, Colorado. 122 pp. 
Nuh, I.A. 1985. Production and marketing of livestock for 
meat in Somalia. Workshop on Commodity Trade, 
including ECDC, in Livestock and Meat Between Africa 
and the Near East. Mombasa, Kenya 
Perrier, G. 1990. Personal Communication. Utah State 
University, Logan, Utah. 
Ruesse, E. 1982. Somalia's nomadic livestock economy: Its 
response to profitable export opportunity. World 
Animal Review 43: 2-11. 
Swift, J. 1977. Pastoral development in Somalia: herding 
81 
cooperatives as a strategy against desertification and 
famine. In: M.H. Glantz (Ed.). Desertification: 
Environmental Degradation in and around Arid lands. 
Westview Press. Boulder, Colorado. 
Swift, J. 1979. The development of livestock trading in a 
nomad pastoral economy. The Somali case. !.!!.= 
L'Equipe ecologie at anthepologie des societes 
pastorales (Ed.). Pastoral Production and Society. 
Cambridge University Press. London. 
82 
APPENDICES 
Appendix A 
Livestock Productivity Survey 
Stock owner Background 
Information 
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I:ate of SW:Vey ------
District 
-------
Village Stock owner# 
-------- ---
Coes the family have a farm: Yes __ No 
--
H<M' many anunals of each species does the family c:,..m: ~ies Number 
cattle 
camels 
Sheen 
Goats 
Is the herd (of species surveyed) all present at SW:Vey: Yes No 
Is the herd (of species surveyed): 
Wholly permmently resident in village Yes No 
Wholly transhurnant Yes No 
Split herded transhurnant Yes No 
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Herd/Flock Listing. 
UVESTCX:K SPECIES ------
Aninal No. Date 
or Sex (m/f) Jiqe, of Origin 2 
Nan-e Birth 
< 
1 Pqe is as rep::,rted by the livestcx:::k a..me.r 
2 For Origin, R = Reared, P = Purchased, G = Gift, L = Loan. 
LTVF.srca< SPECIES -------
Previcus Parturition 
OffsJ;:!rim rec.ord 
Ani.rr.al /qe cate Part No. Live births 
no. or (yr) m/Y no. Dorn Sex Fate 
Harne dead 
Latest Parturition 
Off§J2rim record 
f.Ete Part Ho. Live births 
m/Y no. Dorn Sex Fate 
de.ad 
suckling 
at 
Survey 
MilkinJ 
at 
Survey 
(X) 
U1 
Appendix C 
Stock Additions and Losses in the Last 12 Months 
Stock Additions in the 
Last 12 Months 
UVFSI'OCK SPECIES ------
Sex 
Male 
Female 
Ov erall 
Age 
group 
rvrsl 
<l 
1-2 
2-3 
3-4 
>4 
Total 
<l 
1-2 
2-3 
3-4 
>4 
Total 
Tot.:il 
Gifts 
Birth PUrchases received 
, 
Loans others Total 
received f c::t'lPCi fv I receiots 
I 
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• > 
Stock Losses in the 
Last 12 Months. 
~ S?ECIES ----
f,qe 
Sex GCT)tm Ceaths Sales 
Fe.'TI <J m 
4-12 m 
1 yr tot 
1-2 yr 
2-J yr 
J-4 yr 
>4 yr 
Total 
Male <l rn 
4-12 rn 
<l yr to 
1-2 yr 
2-3 yr 
>4 yr 
Total 
overall Totall 
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Planned Erergency I.Dans others Total 
Slauahter Slauahter returned f sneci fvl Losses 
Causes of Deaths and Emergency 
Slaughters in the 
Last 12 Months. 
UVESTCCK SPECIES --------
Death (0) or 
Anim3.l Dyi.rg errergercy 
Sex Age (yrs/rnth.s) slaughter (ES) 
I 
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cate cause 
Record of Sales and Planned 
Slaughters in the 
Last 12 Months. 
UVESICX:K SPECIES 
--------
Planne::l Slaughter 
Age 
Sex (vrs/mths) rate Reason 
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Sale 
Age Price 
Se.x < vrs /nrt:hs \ rate (SO.SL.\ 
LIVES'nXK SPECIES ---------
yj 1nve.nt.ory ::; tock Mdit' 1on.s 
p 12 rronths 
be fore survev nirtJ1S Purchases others 
M,3l c 
<l 
1-2 
2-) 
)-4 
>4 
Total 
F0m1le 
<1 
1-2 
2-) 
J- ·1 
>·1 
Tot.al 
.11 
Tot ,11 
k St.OCK J.DSses 
Drergen<::'j Plannoo 
Total [);;.aths Slatl("Jhter Slatl("Jhter Sales others Tot,1 l 
---
!nvC11tory 
nt Sut"VCV 
-
'U ..... ::i:: 
11 ::l (!) 
..... 11 
O rt 0. 
11 :::,--....... 
(!) >,:j 
rt .... 
0 ~ 0 
Ill (') 
cn en X' 
~ rt 
11 H 
<! f-..> ::l 
(!) t\J <! 
"< (!) 
• ~ ::l 
O rt 
::l O 
rt 11 
::,' "< 
en 
9 
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Appendix D 
Milk Production, Use, and Sales. 
Average Daily Milk Yield Per 
Animal Milked by Different 
Season of the Year 
UVFSI'OCK SPECIES -------
Sample Averaoe dai lv vield rPr anilral milked (liters\ 
No. cu Hagai Deyr Jiilaal 
I I 
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Record of the Use of Milk 
in the Different Seasons 
LIVESTCXl< SPECIES --------
Percent of milk used 
Sample Rainy Season 
No. 
Drink Ghee Sale 
92 
in each case 
Drv Season 
Drink Ghee Sale 
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Price of Milk Products. 
UVESTOC'K SPECIES ---------
Price per litre in different seasons (So. Sh.} 
GU Hare.i Oevr Jiilaan 
Sample 
No. FM SM SKM G FM SM SKM G FM SM SI<M G FM SM SKM G 
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Appendix E 
Costs Associated with 
Livestock Operations. 
Cost of Watering 
LIVESTOCK SPECIES --------
Price per head Price per head 
SaJrt:>le in cu season in Haigai season 
No. 
M B G M B G 
Price per head Price per head 
in Deyr Season in Jiilaal season 
M B G M B G 
Costs of Medicine. 
I..JVESTCX:K SPECIES ---------
Sanple 
No. 
Kirrl of 
Medicine Used 
Kin:l of 
r.ivestock 
Quantity 
Used 
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Price per Unit 
of Medicine 
Sanple 
No. 
Appendix F 
Crop Production and Use 
Quantity 
Produced 
Q.lality 
constnned 
Quantity 
Sold 
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Price/Unit Sold 
Appendix G 
Sex and Age Structures of Camel and Cattle 
Herds and Goat and Sheep Flocks Under Different 
Vegetation Types and Farming systems 
Sex and Age Structures of 
Camel and Cattle Herds Under 
Different Vegetation Types 
Numh,.r nf "<a,~ in i=,,ch ,,.x/ Aee Groun 
r:1mef,; 
!Vegetation Vegetation 
Sex Age Type I Type 2 
Female <l 1.22· 2.7rf 
2-4 0.88" 1.76. 
5-10 4.84b 12.18' 
>10 3.14' 6.444 
Male <l 0.42· 0.24• 
2-4 0.32• 0.00" 
5-10 l.62d 1.68' 
> 10 2.341>< 2.32-· 
Vegetation typ~ 1 = Herb-grassland 
Vegetation type 2 = shrub-herb-grassland 
Vegetation type 3 = shrubland 
~;in 11: 
Vegetation Vegetation Vegetation 
Type 3 Type I Type 2 
2.93b ur 0.73"" 
1.02"" 0.83 ... 0.3S" 
10.4.54 6.58" 4.00° 
5..34b 3.94' 1.73' 
0.01· o.sod' 0.02"'11 
o.oo· 0.064 0.00""' 
3.20b 1.99' 1.07• 
2.29b 1.20"" 0.36" 
I 
Vegetation 
Type 3 
1.33• 
0.044 
4.90h 
1.25 .. 
0.55' 
o.ood 
1.:!S·' 
0 --, 
. .).) 
Values in the same column or row followed by the same lener are not significantly different 
(P < 0.05). 
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Sex and Age Structures of Goat 
and Sheep Flocks Under 
Different Vegetation Types 
Numher of ~S!..!s in E;is;h Ss;xLAi;s; (;mun 
Goa rs Shs;cp 
98 
Vegetation Vegetation Vegetation Vegetation Vegetation Vcgct:ilion 
Sex Age Type l Type 2 
Female <l 2.40' 2..34• 
2-5 4.58" 4.71" 
>5 3.J6c 2 72"" 
Male <l o.Jr o.crr 
2-5 0.63d 0.5~ 
>5 0.44dc O.JZX 
Vegetation type 1 = Herb-grassland 
Vegetation type 2 = shrub-herb-grassland 
Vegetation type 3 = shrubland 
Type 3 Type l Type::? Type.'\ 
2.56' 0.29" 0.56" 0.53" 
4.95" 0.66b l.16c 1.17'8 
2.26ob 0.49ob 0.58° 0.36" 
0.99" 0.06"' 0.18..i 0.21d 
0.89" 0.lr' 0.17"" 0.23d 
o.isc 0.09.., 0.01~ 0.07 
Values in the same column or row followed by the same leuer are not significantly different 
(P < 0.05). 
Sex and Age Structures of Camel 
and Cattle Herds Under 
Different Farming Systems 
Numher of ~S!,.!c; in E:ich ~!:xLAgc .(lrcum 
Camels Ca11lc 
No 
Sex Age Rainfed Farming Rainfcd 
Female <l 2.56" 2.73" 1.31° 
2-4 l.14b 1.1~ 0.26b 
5-10 IO.Hf 8.7~ 5.J2c 
>10 5.50'1 3.Br 1.91.i 
Male <1 0.14c 0.05· 0.49" 
2-4 o.or 0.02· O.Olb 
5-10 is1· 3.22· 1.43" 
>10 2.40" 1.97" 0.51b 
No 
Farming 
0.83" 
0.14b 
4.02" 
1.39"" 
0.29" 
O.Olb 
1.15" 
0.4d' 
Values in the same column or row followed by the same letter are not sig-
nificantly different (P < 0.05). 
99 
Sex and Age Structures of Goats 
and Sheep Flocks Under 
Different Farming Systems 
Nyml;zs;r of SS Us in E;i~h s~xLAce Qnwn 
Goats Sheep 
No 
Sex Age Rainfed Farming Rainfetl 
Female <l 2.51' 2.42• 0.50' 
2-5 4.83b 4.91b I.let 
>5 2.60· 2.27" 0.43• 
Male <l 0.87" 0.91"' 0.17"" · 
2-5 0.77" o.ss• 0.21' 
>5 0.32J 0.30J 0.08<k 
No 
Farming 
o.so· 
0.99" 
0.3cr-i 
o.20a1 
0.18cd 
0.06~ 
Values in the same column or row followed by the same lcuer are not sig-
nificantly different (P < 0.05). 
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